W e examined the relationship between suicidal ideation (SI) and the depressed mood, life stress and parenting styles in children. A large-scale survey was conducted including 5328 children from 65 elementary schools in Taiwan. SI was measured by asking children if any suicidal thoughts had occurred in the previous month. A series of regression models was analysed separately for male and female students. Compared with boys, girls demonstrated a higher proportion of SI. Among boys, SI was significantly associated with a high level of perceived environmental stress (adjusted odds ratio [aOR] = 2.61), a high degree of depressed mood (aOR = 2.39), authoritative (aOR = 1.72) and authoritarian (aOR = 2.53) parenting styles and two or more life-stress events (aOR = 1.45). A high level of perceived environmental stress (aOR = 2.09), a high degree of depressed mood (aOR = 2.89) and an authoritarian parenting style (aOR = 1.76) were significantly associated with the SI in girls. Gender-specific interventions aimed at preventing SI must enhance support systems at school and at home, particularly for students who suffer from a high degree of stress and depressed mood, and are subjected to an authoritarian parenting style.
oneself. Thus, as a person becomes increasingly invested in the idea of committing suicide, the possibility that they will realise the attempt increases. For people who have long suffered from SI, any idea or event that triggers their desire to kill themselves will result in the realisation of the idea.
According to data provided by the Ministry of Health and Welfare, the number of suicide deaths was 6.72 per 100,000 people, which increased to 13.59 in 2002 and 17.6 in 2009 (Ministry of Health and Welfare, 2015 . The rate of suicide increased as age increased, and data revealed that the number of deaths increased from 0.9 per 100,000 people for children (aged 10-14) to 6.9 for adolescents (aged 15-19) and to 12.7 for adults (aged 20-24) , with the adult suicide rate being almost double that of adolescents (Centers for Disease Control and Prevention, 2011) . A national survey conducted in 2008 revealed that 36.7% of junior high school students have considered suicide and that 8% of the students attempted it (Centers for Disease Control and Prevention, 2011) . Gender is one of the risk factors of suicide. Survey data collected in the United States indicated that females are more likely to attempt suicide than the males (West, Swahn, & McCarty, 2010) . Overall, 6 .9% of the adolescents surveyed had attempted suicide, and the rates were 4.6 and 9.3% for boys and girls, respectively, suggesting that girls were twice as likely to attempt suicide. These survey data demonstrate that suicide among children and adolescents is a topic that demands the utmost attention.
Mental health is a determinant that induces active participation in social activities for children and adolescents. Children and adolescents are able to face the challenges of growing up and subsequently mature only when they have a sense of self-identity and self-worth and are in a favourable relationship with their family and friends (World Health Organization, 2005) . The cause of adolescent suicide may be attributed to the interaction between the significance of events as perceived by adolescents and adolescents' perception of the stress they experience when they are simultaneously confronted with stressful events and significant changes to family resources and families. All individuals seek to maintain a balance between various survival needs and the resources that they are able to obtain. When the demands from living environments are greater than the obtainable resources, people experience difficulty in adapting to their living environment and, in more severe cases, attempt suicide (Patterson & McCubbin, 1987) . Several studies have demonstrated that people who have undergone traumatic experiences or have lived in an extremely devastating family environment during their childhood are unable to handle traumatic or stressful events as they reach adolescence (Chun et al., 2006) . Stress refers to psychological, mental and physical agony, and people suffering from long-term stress are prone to developing SI. Studies have indicated that when experiencing stress, people exhibiting certain characteristics such as depression are relatively more prone to developing SI and engaging in suicidal behaviour than those who do not exhibit these characteristics. Children and adolescents who exhibit SI are particularly sensitive when encountering stressful events, which hinders their ability to adequately handle the stress and adjust to their mood changes, leading to the possible development of SI and even suicidal behaviour (Chun et al., 2006) . When the number of stressful events encountered increases and is compounded with depression and despair, the probability of attempting suicide increases (Osvath, Vörös, & Fekete, 2004) . The interaction with family members and family support are crucial elements during childhood and adolescence. Other data indicate that the inability of adolescents to meet the high standards set by themselves or their parents (such as a decline in academic performance) and the inability to discuss their frustration and anger with their family are risk factors that may contribute to adolescent suicides (Ken, 2010) . The feeling of warmth and support provided by the family can help reduce the development of SI. Failure to fulfil this requirement combined with the harshness or high standards imposed by parents may increase the risk of SI formation.
SI increases the probability of successful suicide. A study conducted in 1999 indicated that students were able to understand the concept of suicide by the third grade (Mishara, 1999) , which could have been attributed to the exposure to the reports provided by various forms of media (e.g., television and the Internet). Once students develop SI, they are more likely to end their lives prematurely. Therefore, investigating the factors that induce SI in children who attempt suicide and considering methods for preventing these ideas from forming are extremely critical in enabling these people to return to a normal social life. Studies on the topic of elementary school student suicides have been deficient, and the topic of adolescent suicide demands great attention. The aim was to comprehensively examine the depressed mood, life stress and parenting styles in regard to gender-specific differences in SI of elementary schoolchildren in Taiwan for developing the school-based prevention and intervention strategies.
METHODS

Participants
We conducted a cross-sectional survey to investigate the children with SI and its related factors. A stratified cluster sampling method was used to select representative children samples of the ages of 10-13 years in Southern Taiwan. At Stage 1, 65 schools were randomly selected from 428 elementary schools based on a composite list of elementary schools provided by the Education Bureau of Pin-Tung City and County, Kaohsiung City and County and Tai-Tung City and County in Taiwan. After stratifying three geographic areas (urban, rural and mountain areas), 25 mountain schools, 20 rural schools and 20 urban schools were randomly selected, and all of the randomly selected schools participated in the study. At Stage 2, a class of the elementary school was considered as a cluster. Among these 65 schools, one class from each grade (Grades 3-6) was randomly selected. Thus, 260 classes included 5353 questionnaires were collected, with a 98.1% response rate. Written informed consent was obtained from the parents before their children were examined. This study was approved by the Institutional Review Board of Kaohsiung Medical University Hospital (KMUH-IRB-970024).
Instrument
The survey was conducted between June 2008 and April 2009. This structured self-administered questionnaire was adopted and modified from an established and validated questionnaire developed by the Global Youth Tobacco Survey (GYTS) and the Child and Adolescent Behaviours in Long-Term Evolution (CABLE) study Yen, 2002) . Using this survey was effective in a survey of smoking behaviours demonstrated by elementary students in Taiwan (Huang et al., 2009; Huang et al., 2010) . The questionnaire was reviewed by a panel of public health experts to assess its content and validity. To ensure that the content was age appropriate, a pilot test was conducted in a classroom of third-grade students before the questionnaire was finalised.
VARIABLES Outcomes
The outcome variable was adopted from a previous study (Chiang, Wu, & Lee, 2005) . The SI of children was measured using the following item: "Have you ever thought about suicide in the past month?" The possible responses were (a) I have never thought about it before, (b) I have not thought about it in the past month, but have thought about it previously, (c) I have thought about it once or twice in the past month, (d) I have thought about it many times in the past month and (e) I have thought about it every day for the past month. Students who answered "I have never thought about it before" were defined as not exhibiting SI, whereas those who chose the other answers were defined as exhibiting SI.
Covariates
The independent variables included family characteristics consist of parenting style, perception of environmental stress, and family stressful life events, and individual levels of depressed mood.
An index of parenting style was developed to classify the responsiveness and demandingness dimensions suggested by Maccoby and Martin (1983) . Families are categorised by their responsiveness (assessed by "acceptance/involvement") and demandingness (assessed by "strictness/supervision"). The acceptance/involvement scale measures the extent to which a child perceives his or her parents as loving, responsive and involved. The strictness/supervision scale measures the parental monitoring and supervision of children.
Seven questions were used to evaluate the demandingness of parents; for example, "Do your parents let you think they are always right?" Eight questions were used to evaluate the responsiveness of parenting; for example, "Will your parents encourage you when you encounter difficulties?" Response choices ranged from "almost never" to "almost always" on a 4-point scale.
Both the responsiveness and demandingness scales indicated good internal reliability (Cronbach's α = .89 and .81, respectively). Based on the scores for the responsiveness and demandingness dimensions, the families were then classified based on one of four parenting style typologies: authoritative (high response, high demand); indulgent (high response, low demand); authoritarian (low response, high demand) or neglectful (low response, low demand). The median of each dimension was used as a threshold to distinguish a high or low score (Newman, Harrison, Dashiff, & Davies, 2008) .
The variable of perceptions of environmental stress was defined as a student's perceived stress caused by academic performance and peers. Three questions were used to evaluate students' perceptions of environmental stress: "Overall, do you perceive environmental stress?," "Do you perceive stress related to academic performance?" and "Do you perceive stress from not getting along with others in school?" A 4-point scale ranging from one (strongly disagree) to four (strongly agree) was used. The total score range was 3-12 points. The participant's perceived environmental stress was then classified as "low" or "high" based on whether the score was below or above the median.
Four questions were used to evaluate students' family stressful life events that have occurred up until the present: "Do you have separated or divorced parents?," "Did any important people pass away?," "Do you have a parent who lost a job?" and "Do your parents have a legal problem?" A score of one (1) was assigned to each answer of "Yes," and a score of zero (0) was assigned to each answer of "No." The family stressful life events were summed as a total score of 0, 1, 2 or greater than 2.
Seven questions were used to evaluate students' level of depressed mood in the past 2 weeks: "Did you not want to eat even if you were given something you liked to eat?," "Have you felt sad, or have you been in a bad mood?," "How many days have you felt like crying even when there was no particular reason?," "How many days have you felt that you are facing difficulties when you do something?," "How many days have you felt scared?," "How many days have you not been able to sleep well?," and "How many days have you felt that you did not want to do anything?" The possible responses were "never," "one or two days," "many days" and "every day." The total score range was 7-21 points. The level of depressed mood was then classified as "low" or "high" based on whether the score was below or above the median.
DATA ANALYSIS
Univariate and multivariate logistic regression models were employed to assess the unadjusted and adjusted associations, respectively, between the independent variables and SI. To build the prediction model for the dependent variable using multiple regression models, only the independent variables that were determined to be significant in the univariate regression models were included. The odds ratio (OR) and 95% confidence interval (95% CI) derived from the analyses were used to determine the statistical significance of the independent variables. Table 1 presents the distribution of SI and selected risk factors among the elementary school children in Southern Taiwan, arranged by gender. The results in Table 1 indicated that the degree of SI was higher in female students than in male students, regardless of grade level (21.6% vs. 18.4% for Grades 3 and 4 and 36.4% vs. 28.8% for Grades 5 and 6). Female students perceived their parents' parenting style as "Indulgent," which was a result observed for the students in all grade levels (32.7% for Grades 3 and 4 and 28.7% for Grades 5 and 6). For male students in Grades 3 and 4, those who perceived their parents' parenting style as "Neglecting" accounted for a relatively high ratio (30.2%); for those in Grades 5 and 6, those who perceived their parents' parenting style as "Neglecting" and "Authoritarian" accounted for a relatively high ratio (27.7%). The results also revealed that female students exhibited a higher degree of depressed mood compared with the male students in the same grade group (30.9 vs. 29.6% for Grades 3 and 4, and 37.4 vs. 34.0% for Grades 5 and 6). Regarding stressful events, nearly 50% of the students had experienced at least one stressful event over the past year. Table 2 shows the crude odds ratio (COR) of SI and selected factors among the elementary school children, arranged by gender. Students who exhibited SI came largely from families whose parenting style was authoritarian (37.5% of male, 36.6% of female). More than half of the male students with SI experienced a high level of environmental stress or exhibited a higher level of depressed mood. For both genders, stressful events that were significantly correlated with SI were deaths in the family or the death of close friends, parent divorce or separation and ongoing legal disputes between the parents. Among male students, the risk of SI was significantly correlated with a high level of perceived environmental stress (COR = 3.58), a high degree of depressed mood (COR = 3.47), authoritative (COR = 2.01) and authoritarian (COR = 3.17) parenting styles, one (COR = 1.37) and two or more life-stress events (COR = 1.61), as compared to their counterparts. Among female students, the risk of SI was significantly correlated with a high level of perceived environmental stress (COR = 3.48), a high degree of depressed mood (COR = 4.59), authoritative (COR = 1.63), neglecting (COR = 1.34) and authoritarian (COR = 4.20) parenting styles, one (COR = 1.22) and two or more life-stress events (COR = 1.65), as compared to their counterparts (Table 2) . Table 3 presents the aOR of the children's SI associated with factors included in a logistic regression model. Among the male students, SI was significantly associated with a high level of perceived environmental stress (aOR = 2.61), a high degree of depressed mood (aOR = 2.39), authoritative (aOR = 1.72) and authoritarian (aOR = 2.53) parenting styles and two or more life-stress events (aOR = 1.45). A high level of perceived environmental stress (aOR = 2.09), a high degree of depressed mood (aOR = 2.89) and an authoritarian parenting style (aOR = 1.76) were significantly associated with female SI.
RESULTS
DISCUSSION
Compared to their counterparts, children aged 10-13 years with a high degree of depressed mood, perceived environmental and life stress and an authoritarian parenting style were more likely to have the SI. The results indicated that factors influencing the SI exhibited by male students were two or more stressful events, authoritative and authoritarian parenting styles, the level of depression and perceived environmental stress. The factors influencing the SI exhibited by female students were the level of depression and authoritarian parenting style.
The data revealed that 11.48% of the students had considered committing suicide within the month preceding the survey conducted in this study. Previous literature has reported that SI is a critical predictor of suicidal attempts and deaths caused by suicide (Grøholt, Ekeberg, Wichstrøm, & Haldorsen, 2000) . Therefore, as the degree of SI increases, the probability of students committing suicide increases. The number of students with SI was high; therefore, the educational departments should enable the students to understand the meaning of life and develop positive attitudes and perceptions of life by providing them with the appropriate educational materials. Parents who adopt an authoritative or authoritarian style facilitate the development of negative and harmful behaviour in male children. For female students, if the parents are highly responsive to their children, the children exhibit a low tendency of developing SI. That is, compared with the standards defined by parents, parent responsiveness had a more significant effect on the development of SI in children. Highly responsive parents enable children to feel warmth and support from the family, which lowers the risk of SI, and that setting high standards creates stress in children, thereby increasing the degree of SI. Other studies have demonstrated that students with little family support and poor family interactions are more likely to develop SI (Greening, Stoppelbein, & Luebbe, 2010; Lai & McBride-Chang, 2001 ).
Consequently, when students perceive poor interactions with their parents at home or when parents fail to provide them with timely and sufficient support, the students may develop psychological problems that may develop suicidal thoughts. Additionally, parents who adopt a severe punishment method may engender a substantially negative effect on the psychological state of the children. They may feel the lack of support from their parents, which worsens the children's SI situation. Other studies on the correlation between parenting style and suicidal tendencies have reported a difference in the students' suicidal tendencies according to varying parenting styles (Chiang et al., 2005) . Compared with the democratic parenting style, the authoritarian parenting style causes higher suicidal tendencies.
We also observed that regardless of gender, SI may develop when individuals face a high degree of stress. In addition to the aforementioned types of stress, Taiwanese students also encounter other types of stress such as that caused by the Taiwanese educational system, which emphasises credentials; the high expectations of parents; changes in family structure; peer relationships and mental and physical development. When the students are unable to properly cope with the stress and experience feelings such as helplessness, hopelessness and despair, the thought of suicide may emerge, thereby inducing suicidal behaviour. We determined that major stressful events and male students' SI are correlated, which may be attributed to male students' inabilities to relieve stress. Consequently, these students may resort to a more violent approach to solve the problems caused by stress. Therefore, teaching children how to relieve stress must be immediately implemented into the school system, and parents and teachers must consider whether too much stress is being placed on the children. This study demonstrated that the degree of depressed mood was another risk factor inducing SI, and that students with a degree of depressed mood were likely to develop SI, regardless of gender. (Chung & Joung, 2012 ) discovered that depression is the most predominant predictor of SI and attempted suicide among American and Korean youth based on two national representative datasets . Similar to other reports in the literature on the relationship between depression and suicide, depressed adolescents were also reported to experience frequent occurrences of SI. (Field, Miguel, & Sanders, 2001; Paladino & Minton, 2008) . Depression is an emotional state that originates from unpleasant or traumatic experiences that occurred in the past. People with depression are passive and are overcome by an uncontrollable sense of helplessness, which subsequently evolves into depression (Abramson, Seligman, & Teasdale, 1978) . Factors that lead to student depression include their physical state, mental state, perception of life, family environment, peer relationships, school work and stressful events (Petersen et al., 1993) . When students develop negative thoughts about themselves, the environment and the prospect of growing up, the occurrence of subsequent negative life events validates this belief, convincing them that these negative thoughts and beliefs are true. These automatic thoughts lead to the development of dysfunctional attitudes, thereby inducing depression-like emotions or symptoms (Ku et al., 2010) . When students are unable to overcome this type of negative emotion, they may develop SI and attempt suicide. This study adopted a cross-sectional study design and the causal relationship between these factors remains undetermined. Our study used a single item to assess outcome variable, which may not be appropriate evaluation. However, this single item was adopted from an established and validated questionnaire used in a Taiwanese study (Chiang et al., 2005) . Because this study employed secondary data analysis, the data used in this study originated from data that was obtained in a study unrelated to SI. Therefore, further investigations on background variables such as family structure and the parents' marital status, nationality, occupation and educational background were not conducted. Furthermore, variables such as ethnicity and socioeconomic status are also factors correlated with SI (Enns, Inayatulla, Cox, & Cheyne, 1997; Sorenson & Rutter, 1991) . Moreover, there has been the recognition of a very definite increased risk for suicide in individuals with eating disorders compared with the general population. Teenagers concern weight-image, and suicide in eating disorder is a much more serious issue than it is generally considered (Pompili, Girardi, Tatarelli, Ruberto, & Tatarelli, 2006) .
CONCLUSION
The gender-differential influential factors in the development of student SI are observed in our study. Gender-specific interventions aimed at preventing SI must enhance child-parent relationships and support systems at school and at home. Schools are recommended to provide students with adequate help and support system intervention for preventing the formation of SI in those who experience a high level of stress or depression. Parents and teachers are suggested to pay close attention to any abnormal changes in the children's emotions, and teach them how to alleviate worries and discontent. Teachers and parents should also inform students of the possible assistance tools available to them when encountering difficulties to reduce the development of SI.
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